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A B S T R A C T
Clinically relevant cartilaginous subglottic stenosis was found in 2 patients with Shwachman-Diamond
syndrome (SDS) for which tracheotomy was required in one case. Considering the pathogenesis of SDS,
including deﬁcient chondrogenesis, we hypothesise that subglottic stenosis may be a rare symptom of
SDS. Otorhinolaryngologist and paediatricians should be aware of the risk of airway pathology in patients
with SDS.
 2012 Elsevier Ireland Ltd.
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Shwachman-Diamond syndrome (SDS) is a rare autosomal
recessive disease characterised by exocrine pancreatic insufﬁcien-
cy, and bone marrow failure [1–3]. Although the diagnosis is
largely based on clinical phenotype, there is considerable
variability in other clinical features, including short stature,
neurodevelopmental, skeletal, immunologic, hepatic, and cardiac
disorders [1,2,4]. Marked chondrodysplasia with metaphyseal
dysostosis resulting in skeletal deformities occurs in approximate-
ly 50% of patients with SDS [5,6]. Mutations of the Shwachman-
Bodian-Diamond syndrome (SBDS) gene located on chromosome 7
have been identiﬁed in 90% of patients with clinical features of SDS
[7]. Although exact molecular mechanisms remain to be elucidat-
ed, this highly conserved gene has been shown to play a role in
ribosome biogenesis and mitotic spindle stabilisation [4,7] and
deﬁcient SBDS expression in mouse marrow osteoprogenitor cells
resulted in hematologic and skeletal abnormalities [8]. Despite the
growing body of literature on SDS, the complete spectrum of
clinical manifestations and pathogenesis remains to be charac-
terised [4]. In the current study, we report 2 cases of SDS patients
who presented with severe dyspnoea due to subglottic stenosis. To
our knowledge, no relation between SDS and subglottic stenosis* Corresponding author at: Department of Otorhinolaryngology, Head & Neck
Surgery, Erasmus Medical Center, P.O. Box 2040, 3000 CA Rotterdam, The
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Open access under the Elsevier OA license.has previously been reported. A detailed description of the cases
and hypotheses on pathogenic mechanisms are presented.
2. Patient A
Patient A was a 5 month-old girl who was diagnosed with SDS
based on exocrine pancreatic insufﬁciency, pancytopenia, skeletal
deformities (e.g. 11 pairs of ribs) and 2mutations on the SBDS gene.
During pregnancy, intrauterine growth retardation, thoracic
deformities and anhydramnios developed. Glucocorticoid hor-
mones were given twice during pregnancy to improve pulmonary
maturation. The patient was born pre- and dysmature after 35
weeks at a birth weight of 1200 g and developed a meconium ileus
and recurrent pneumonias in the neonatal period. She became
increasingly dependent on oxygen supply during the following
months with failure to thrive, but no apnoeas occurred and
intubation was never required. At 5 months of age, the patient was
transferred to our tertiary care children’s hospital due to
respiratory insufﬁciency with inspiratory stridor, frequent severe
dips in oxygen saturation and respiratory acidosis for which she
had been intubated for a day. There were no symptoms of
gastroesophageal reﬂux disease. The laryngobronchoscopy
revealed a circular cartilaginous subglottic stenosis, Cotton-Myer
grade II (51–70% narrowing of the lumen), without signs of
intubation injury or other deformities in the larynx or glottis [9]. A
tracheotomy was performed after which no postoperative
respiratory incidents recurred. There was no adjuvant surgery of
the stenosis performed because the patient developed recurrent
severe infections and died 2 months later.
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Patient B was a 1 year-old boy with SDS based on granulo- and
thrombocytopenia, liver function disorders, and pancreatic insuf-
ﬁciency. Born at term, he had respiratory insufﬁciency immedi-
ately after birth due to meconium in the amniotic ﬂuid for which
intubation was required during 2 days. No thoracic deformities
were found. During the ﬁrst year, the patient developed failure to
thrive and gastroesophageal reﬂux despite anti-reﬂux medication.
He was referred to our hospital at 1 year of age because of
progressive inspiratory stridor. A laryngobronchoscopy was
performed, demonstrating symmetrical, bilateral cartilaginous
subglottic stenosis, Cotton-Myer grade II (51–70% narrowing of the
lumen), without further laryngeal deformities. No post-intubation
injuries (e.g. granulomas or healed furrows)were found [9]. During
the follow-up period, gastroesophageal reﬂux was adequately
treated and the patient was carefully monitored. In the following
years, the patient was frequently admitted to the hospital due to
recurrent episodes of croup like symptoms but new intubationwas
never required.
4. Discussion
We report 2 cases of SDS patients who presentedwith dyspnoea
and inspiratory stridor due to subglottic stenosis. In one case,
tracheotomy was required to secure the airway.
In SDS patients, chondrodysplasia due to defective chondro-
genesis has been described at different locations, including
costochondral junctions and knees [6,7]. Detailed reports of this
deﬁcient cartilage showed poor vascularisation and irregular
columniation of chondroblasts with dilated rough endoplasmic
reticulum and Golgi apparatus [10]. Development of stenosis in the
subglottic area may be a result of defective chondrogenesis. The
reason for development of chondrodysplastic stenosis in this
speciﬁc area remains unclear. However, the subglottis is the
narrowest and therefore most critical part of the airway and a
small decrease in diameter generally results in severe dyspnoea
and inspiratory stridor, especially in the young infant. The clinical
relevance of this feature might explain the higher incidence of
chondral deformities in this speciﬁc area.
A second possible pathologic mechanism of subglottic stenosis
formation could be the higher susceptibility for infections in SDS
patients with early pancytopenia and immunologic disorders. This
could result in higher incidence of croup like symptoms. However,
considering the persisting nature of the stenosis, the inﬂuence of
the immune status will most likely be limited to a superinfection
onto preexisting subglottic chondral deformities.
Thus far, no cases of subglottic stenosis in SDS patients have
been described. In 1976 however, Danks et al. reported a case
series of 4 patients with respiratory failure in the newborn period
as a result of rib cage abnormalities [11]. Very interesting details
are described in one of these patients, who developed respiratory
distress on the second day of life. Markedly, inspiratory stridor was
noted which was thought to be a result of the thoracic deformities.
The dyspnoea gradually diminished during the following period,but the child died of a respiratory infection with cervical cellulitis.
No details on the larynxwere described in the necropsy report. Due
to the fact that inspiratory stridor is caused by an extrathoracic
problem by deﬁnition, we believe that the dyspnoea in this case
was probably not caused by rib cage deformities but instead may
very well have been a result of subglottic stenosis similar to those
described in our case series.
A draft consensus guideline for diagnosis and treatment of SDS
has recently been designed [2]. Based on the cases described in this
study, we believe that otorhinolaryngologist and paediatricians
should be aware of the risk of airway pathology in SDS patients.
5. Conclusion
Clinically relevant cartilaginous subglottic stenosis was found
in 2 patients with SDS for which tracheotomy was required in one
case. Considering the pathogenesis of SDS with deﬁcient chon-
drogenesis, we hypothesise that subglottic stenosis may be a rare
symptom of SDS. Otorhinolaryngologist and paediatricians should
be aware of the risk of airway pathology in patients with SDS.
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